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ELECTRONIC PROTECTION DEVICES FOR CIRCUIT-BREAKERS AND 
CORRESPONDING PROGRAMMING METHOD 
DESCRIPTION 

The present invention relates to a device and a method for programming and wireless dialogue 
for electronic protection devices of unipolar or multipolar circuit-breakers in an electrical 
system. 

It is known that an automatic circuit-breaker for the protection of loads or electrical networks, 
hereinafter referred to briefly as circuit-breaker, normally comprises devices for making and 
breaking the main contacts, devices for detecting the currents that traverse it, protection 
devices, and devices for automatic tripping. 

Protection devices, hereinafter referred to briefly as relays, can normally be of a thermal, 
magnetic, or thermomagnetic type, or else of an electronic type. The present invention relates 
exclusively to applications with relays of an electronic type. 

Said relays of an electronic type can provide various protection and warning functions, and the 
set of said functions may vary in number and complexity according to the models. In 
particular, the protection and warning functions of an electronic relay can be variously 
programmed within their own technical limits to adapt the overall behaviour of the circuit- 
breaker to the characteristics of the load to be protected and of the electrical system, as well as 
to render the warnings available in various ways. Said programming of the functions of an 
electronic relay is performed via a local programming interface operatively connected to the 
same relay. 

There exist in the known art means for programming electronic relays that exploit interfaces 
of a traditional type (such as dip-switches, knobs, rotaiy switches), or else of a more advanced 
type, such as keyboards and alphanumeric or graphic displays, or again, remote means for 
programming and/or dialogue of a wired or wireless type that use purposely provided 
communication interfaces. The wireless communication interfaces (which typically exploit 
infrared or radio-frequency technologies) are divided into local interfaces, and remote 
interfaces. The programming systems present in the known art can finally provide, alongside 
the functions of data transmission, also functions of communication in the opposite direction 
(to obtain, for example, from the protection device identification or diagnostic data), the 
means equipped with this additional function being commonly referred to as dialogue 
systems. The communication between the relays of circuit-breakers and remote programming 
means typically occurs in precise sessions, defined by a limited interval of time, within which 
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the pre-set information is transmitted and/or received in digital form. 

Neglecting the evident limits of the solutions without any provision for remote programming, 
or solutions based upon wired communication networks, it may be noted that also amongst the 
wireless solutions experimented and adopted in practice none proves to be altogether 
satisfactory on account of numerous limits that will be examined hereinafter. 
The first limit of wireless communication based upon infrared interfaces coincides with the 
technical limits proper to this technology, which in fact enables setting-up of transmission 
and/or reception only along unencumbered paths and above all pre-set and rectilinear paths, 
thus requiring the precise pointing by the remote interface of the local interface corresponding 
to the protection device to be programmed or with which to communicate, and said step of 
pointing must evidently be kept up to completion of the connection session. Infrared systems 
moreover present technical limits due to the tendentially limited range of the corresponding 
signal, which results in the operator having to position himself at an extremely short distance 
(typically within 2 metres) from the corresponding protection device. 

Another limit that relates more in general to all known wireless solutions lies in the provision 
for establishing an exclusive connection session (whether this be for programming or 
dialogue) with the relay of just one circuit-breaker. When it is desired to program or dialogue 
with a number of relays present in one and the same system, it is therefore necessary to 
operate in distinct successive sessions; in particular, there is not available in the current state 
of the art a programming or dialogue system capable of setting up, in a single operation, 
multiple sessions with a plurality of protection devices. 

On the basis of the above considerations, the primary task of the present invention is to 
provide a device and a method for programming and wireless dialogue for electronic relays of 
circuit-breakers that will enable the drawbacks referred to above to be overcome, improving 
substantially the functionality and overall potential of a system of programming and dialogue. 
In the framework of this task, the main purpose of the present invention is to provide a 
completely wireless device and method for programming and dialogue (i.e., without the 
presence of any wires for digital transmission of data, even between one circuit-breaker and 
another) based upon the use of portable remote interfaces suitable both for receiving and for 
transmitting information from and to one or more protection units, in single or multiple 
sessions. 

Another puipose of the present invention is to obtain the device and the method referred to 
above using remote wireless communication interfaces that are not necessarily dedicated, such 
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as PC, PDA or cell phones of a commercially available type, provided that they are equipped 
with an adequate wireless communication system (for example, of the Bluetooth, WiFi, or 
Zigbee type) and a special software. 

A further purpose of the present invention is to obtain the device and method referred to 
above using pre-existing electronic relays of any type, provided that they are pre-arranged for 
remote connection, for example via serial ports, conveniently exploited for adapting local 
communication interfaces thereto. 

Yet another purpose of the present invention is to provide an electronic protection device for 
low-voltage circuit-breakers which, as compared to the solutions of a known type, will enable 
transmission of information and which can be set in a simple and technically accurate way via 
communication with compatible remote wireless units. This particular feature enables optimal 
exploitation of all the potential of the various relays installed, even though they may be 
different from one another, by using a single programming interface that is at the same time 
simple, complete and reliable, without having to intervene but without even having to know 
specifically the characteristics of the local programming interfaces normally associated to 
each relay. 

A further purpose of the present invention is to provide a device and a method for 
programming and wireless dialogue for electronic relays for circuit-breakers that will enable 
orderly detection and mapping or inventory of all the automatic circuit-breakers equipped with 
adequate protection units that may be present in a given range. Said range, typically in the 
region of 10 metres, may conveniently comprise the set of all the circuit-breakers variously 
installed, for example, in an electric switchboard or in an electric cabinet. 
Yet a further puipose of the present invention is to provide a wireless dialogue and 
programming method for protection devices for circuit-breakers that will enable reception 
from the protection devices of the circuit-breakers detected of further records of information 
(such as data on the type of relay, the type of circuit-breaker, and the type of load, and their 
current settings, and other current significant data or statistics corresponding to the conditions 
of the protection devices themselves, of the circuit-breaker and of the loads associated thereto, 
including the absorption levels and the functions of diagnostics). Said information, coming 
from the various relays of the circuit-breakers, can then be used for numerous subsequent 
operations of calculation, corrective actions, processing and possibly re-programming typical 
of the management of the electrical system. 

Yet another puipose of the present invention is to provide a method of communication for 
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relays of circuit-breakers that will enable transmission to the protection devices of the circuit- 
breakers detected of data that may be useful for carrying out programming of their parameters. 
Said transmission can be made both in distinct sessions to the relay of an individual chosen 
circuit-breaker, and in multiple sessions, in such a way that a plurality of chosen relays will be 
programmed, with the possibility of assigning to each protection device the specific 
parameters chosen individually. 

Another purpose of the present invention is to provide a device that will afford the possibility 
of managing a number of levels of access, enabling different operators to operate in the 
system according to their level of authorization. 

The above task and the above purposes, as well as others that will appear more clearly from 
what follows, are achieved by a protection device as defined in the attached Claim 1 . 
Further characteristics and advantages will emerge more clearly from the description of 
preferred but non-exclusive embodiments of a device and method for programming and 
dialogue according to the invention, illustrated by way of indicative and non-limiting example 
with the aid of the annexed drawings in which: 

Figure 1 is a block diagram illustrating an automatic circuit-breaker, the corresponding 
electronic protection device, the corresponding local wireless digital communication 
interface and a device for dialogue and remote programming of a portable type; 
Figure 2 is the block diagram of a first possible embodiment, illustrating a local 
wireless digital communication interface integrated in the electronic protection device; 
Figure 3, corresponding to a second possible embodiment, is a block diagram of an 
electronic protection device and of the corresponding local wireless digital 
communication interface connected as accessory inside the electronic protection 
device; 

Figure 4, corresponding to a third possible embodiment, is a block diagram of an 
electronic protection device and of the corresponding local wireless digital 
communication interface connected externally to the relay via a digital communication 
port; 

Figure 5, which applies to each of the three embodiments described above, is a block 
diagram that highlights the connection, during a typical dialogue session, between a 
remote programming and dialogue device, and a number of assemblies each formed by 
a protection device (equipped with local wireless interface) and by the corresponding 
circuit-breaker. 
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With reference to the figures listed above, the protection device 1 for circuit-breakers 100, and 
in particular for low-voltage automatic circuit-breakers, comprises a wireless communication 
system 2. Said wireless communication system or module 2 is designed to transmit locally, to 
a dedicated computerized device 3, information corresponding to measurements of electrical 
quantities, to the setting of the parameters typical of the protection functions, or to diagnostics 
information corresponding to the electrical system, to the circuit-breaker, or to the protection 
device itself. 

In the embodiment of Figure 1, the dedicated computerized device (3), which is a portable 
device that may even be of a standard type, such as for example a PC, PDA, or cell phone, is 
set at a convenient distance so as to set up a connection with the protection device 1 via the 
module 2. 

According to a first embodiment of the device according to the invention, represented in 
Figure 2, the wireless communication module 2 is an integral part of the protection device 1 . 
By the term "integral part" is meant both the case where the module 2 forms part of the 
electronic circuit of the protection device 1, and the case where the wireless communication 
system 2 is made on a module stand-alone but permanently connected to the main electronic 
circuit. 

With reference to Figure 3, illustrated therein is an embodiment of the protection device 1 
according to the invention, alternative to the previous one. According to this embodiment, the 
wireless communication system 2 is an accessory of the protection device 1 and is made on a 
module independent of said protection device 1. Said module can be connected to the device 1 
at a later date via an appropriate connection already provided for the purpose and is physically 
integrated in the circuit-breaker. According to this embodiment, the local wireless interface of 
the relay may typically comprise, for example: an electronic card to be inserted in the relay, 
from which it receives the supply and with which it exchanges data; warning LEDs that are set 
on the outside of the relay and represent different quantities or activities in progress (power, 
serial reception in progress, serial transmission in progress, Bluetooth session in progress); 
and Bluetooth digital radio-transceiver system and antenna not visible on the outside. 
A further alternative embodiment of the protection device 1 according to the invention is 
represented in Figure 4. This further solution is characterized in that the wireless 
communication system 2 is an accessory of the protection device located outside the circuit- 
breaker. The communication module 2 can be connected to the protection device 1 at any 
moment via a service communication port 4 set on the front of the device 1, and hence it is not 
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physically integrated in the circuit-breaker. In this case the module 2 can be, but not 
necessarily is, equipped with a supply system of its own, constituted for example by batteries. 
In this case, the module 2 will be connected preferably, but not necessarily, for just the 
duration of the communication session. Instead, in the case of permanent connection, for the 
purpose of limiting the consumption and increasing the duration of the batteries, the 
communication may be activated via a push-button, set in a convenient position on the 
module 2 itself, without the device verifying continually or periodically the presence of a 
remote host communication interface (dedicated device, PC, PDA, or cell phone, etc.). It is 
important to emphasize that this embodiment enables electronic protection units for automatic 
circuit-breakers equipped with at least one generic digital communication port (such as, for 
example, a serial port, a parallel port, USB, etc.) to be rendered compatible with the method of 
the invention. 

With reference to Figure 5, represented therein is a form of use of the protection device 1 
according to the invention. According to this solution, a set of devices 1 can connect up 
simultaneously to the portable device 3; consequently, the device 3 must allow ease of 
identification and subsequent selection of the individual preferential device 1 with which the 
user wishes to open a communication session. 

The wireless communication system can be activated automatically at the approach of any 
portable dedicated computerized device 3 in the area of transmission of the module 2, said 
computerized device being enabled for connection to the protection device itself. 
Alternatively, the wireless communication system is activated via a push-button set in an 
appropriate point of the module 2, without the device verifying continually or periodically the 
presence of a dedicated computerized device 3. 

As mentioned previously, the transmission can be made either in distinct sessions to the relay 
of an individual chosen circuit-breaker or in multiple sessions, in such a way that a plurality of 
chosen relays are programmed, with the possibility of assigning to each protection device the 
specific parameters individually chosen. The latter function represents an absolute technical 
novelty, and opens up a potentially infinite series of new developments. The first of these 
possible developments regards the possibility of carrying out, at different times, detection and 
programming of the relays, so enabling the operator to go away and to set the calibration data 
anytime or anywhere, also with the aid of supplementary tools, such as computers or diagrams 
of the electrical system present in areas other than the electric cabinets. Another development 
described hereinafter relates to the possibility of carrying out detection, transmitting the data, 
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obtained, for example, via cell phone, to a programming station, to obtain from the latter the 
calibration data and finally carry out, in one or more sessions, the programming of the relays. 
From a practical standpoint, using the devices according to the invention, the programming 
can occur as described in what follows. As is known, Bluetooth typically exploits ports of two 
types, namely, master and slave. The master ports are used for the remote interfaces; the slave 
ports are used for the local interfaces. Typically in a session there is communication 
(transceiving) between a master port and at least one slave port, but not between slave ports. 
According to a preferred embodiment, a dedicated computerized device constituted, for 
example, by a palmtop computer contains a software that enables investigation via radio on 
the presence of slave ports and detection of the unique code and the customized code 
corresponding to each Bluetooth interface present in the range. The customized code normally 
contains basic information, such as the name of the manufacturer, the type of service 
implemented, and so forth. 

Subsequently, the "true" communication channel is opened, which is a first communication 
session, in which the wireless communication modules 2 of the relays start sequentially to 
communicate with the respective relay and can then transmit to the dedicated remote 
computerized device further conveniently programmable identification data (such as the exact 
name of the user, the type of circuit-breaker, the data of the current installation and of the last 
maintenance operation), as likewise further information. Said information data, whether 
current data or statistical data, can, for example, correspond to the types and conditions of: 1) 
the protection devices themselves; 2) the circuit-breaker and the loads associated thereto; 3) 
the absoiption levels; and 4) the diagnostic functions. The software present in the dedicated 
computerized device enables orderly mapping of this information. 

From this point on, the operator can enter the desired settings at any moment in the dedicated 
computerized device. As explained previously, this operation can occur immediately by using 
the software present in the palmtop, or else, since in this step the presence of the relays is not 
necessary, it can occur conveniently somewhere else, also using further computer means that 
can in turn dialogue with the dedicated computerized device via digital communication ports 
(serial, parallel, USB, Bluetooth, firewire, etc). 

In subsequent sessions, which must be opened by re-positioning the dedicated computerized 
device in the proximity of the relays, the programming proper of the relays finally takes place. 
It has in practice been seen how the device according to the invention fulfils the pre-set task as 
well as the pre-set purposes. The protection device thus devised may undergo numerous 
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modifications and variations, all falling within the scope of the inventive idea; in addition, all 
the items may be replaced by other technically equivalent ones. In practice, the materials, as 
well as the dimensions, may be any whatsoever, according to the requirements and the state of 
the prior art. 



